A retrospective cross-sectional survey of 299 HIV-infected inpatients and outpatients was conducted between March 1999 and June 2000 in Phnom Penh, Cambodia, to define patient demographics and risk factors for HIV-1 infection, and to compare whether symptoms and opportunistic infections (OIs) differ by gender and site of patient care. The population represented one third of HIV-infected patients regularly receiving care at the Sihanouk Hospital Center of HOPE. Over one quarter (26%) of the men were soldiers and 27% were farmers or laborers. Eighty-nine percent of the men had visited sex workers, 29% of men and women had unsafe injections in the past, and 18% of women reported a spouse who was HIVpositive. Eighty percent of patients presented with weight loss more than 10% from baseline. Seventy-two percent of patients were diagnosed with two or more concurrent OIs or conditions. Oral candidiasis (p ‫؍‬ Ͻ0.001), abdominal lymphadenitis (p ‫؍‬ 0.03), and two or more concurrent OIs (p ‫؍‬ Ͻ0.001) were diagnosed more often among men than women. Multivariate logistic regression shows that patients who presented with weight loss more than 10% from baseline are more likely to have one or more OIs or conditions. The results of this survey suggest that the primary risk factor for HIV-infected men presenting to this care facility was visiting sex workers. The pattern of OIs and other HIV-associated conditions indicated that the majority of patients delayed seeking care at the hospital. HIV physicians in Cambodia should be aware of the likelihood for multiple OIs or conditions when patients present weight loss more than 10% from baseline. 369 
INTRODUCTION C
AMBODIA HAS EXPERIENCED a slow rehabilitation within the country. A prolonged civil war that lasted more than 30 years ruined its social infrastructure, the health care system, and increased poverty. During 1975 During -1979 , an estimated 1.7 million Cambodians were killed under the regime of Khmer Rouge, which was 21% of the total population (The National Reports exceeded 3 million deaths from execution, enforced hardships, or starvation). 1 In Cambodia, the first AIDS case was diagnosed in 1993. 2 Cambodia currently has the highest HIV prevalence of any country in Asia. The number of HIV-infected patients seeking care at the hospitals is expected to increase across the country, while a limited number of hospital beds are available. 3 Because of the lack of antiretroviral therapy (ART) and poor resources, many HIV-infected patients still suffer with various AIDS-related opportunistic infections (OIs) and conditions. At the end of 2004, there was an estimated 22,000 individuals living with HIV needing ART in Cambodia. Despite efforts by the local government and the 3-by-5 scaling up of ART, only 32.8% of those in need (7217 patients with AIDS) had actually accessed ART by March 2005. The antiretroviral therapy target declared by the government is 10,000 by the end of 2005. 4 Most of these patients will have their therapy provided through the Global Fund for AIDS, Tuberculosis and Malaria, with additional support from the Cambodian government, foreign governments and nongovernmental organizations.
The spectrum of OIs and conditions in HIVinfected patients varies from country to country. The most dominant OI in Africa is tuberculosis (TB), 5 while Pneumocystis pneumonia (PCP) is most frequently found in Europe and North America. 6 A chart-review conducted in Cambodia in the year 2000 and the study of 381 patients admitted with AIDS at a governmental hospital revealed that the most frequent complication was chronic diarrhea (41%), followed by TB (26%), and cryptococcal meningitis (13%) and PCP (8%). 7 At the same time very few studies of clinical characteristics related to symptoms and AIDS-related OIs and conditions have been documented among HIV-infected patients in Cambodia.
The aim of this study was to compare symptoms and AIDS-related OIs and conditions between men and women and between inpatients and outpatients. Furthermore, factors associated with the primary outcome of weight loss of more than 10% from baseline were determined.
MATERIAL AND METHODS

Patient and data collection
The Sihanouk Hospital Center of HOPE (SHCH) is an adult charity nongovernmental organization (NGO) hospital in Phnom Penh, which opened in late 1996. The hospital provides free medical care to the indigent in Cambodia. Because of the limited number of hospital beds, many patients receive ambulatory care. Approximately 5000 patients are routinely seen at the hospital each month, and most of these patients are self-referred.
HIV ambulatory care was established at SHCH in mid-1998. The clinic provides basic HIV testing and counseling, education, clinical diagnosis of OIs, as well as therapy and prevention. Between 1999 and 2001, an estimated 250 HIV-infected patients were seen each month at the outpatient clinic. Of these, 30-40 were newly HIV-positive patients. Within that period of time, approximately 1300 HIV tests were performed, and of these, 50%-60% were positive. A positive HIV test was recorded when the HIV1/2 particle agglutination (PA) and microparticle enzyme immunoassay (MEIA) were positive. 8 In order to improve patient care, a primary survey of 299 HIV-infected patients receiving care at the hospital was conducted between March 1999 and June 2000. At the beginning of the survey period there were only 34 HIVpositive patients who were regularly followed in the HIV cohort. Therefore, these patients (34/299; 11% patients) were recruited for the survey. During the survey period the remainder (265/299; 89% patients) were newly diagnosed HIV-infected patients. These patients (265) were consecutively selected based on the patient registry of the HIV clinic at the hospital and were referred by their primary medical doctors or nurses who saw the patients at fast track, the emergency department, the HIV clinic, or the medical ward. The results of this survey were retrospectively reviewed between August and November 2004 and a data extraction form was used to retrieve the relevant information for this study. During the primary survey period, a small number of new HIV-infected patients were not recruited for the survey because of the limitation of hospital staff and severity of disease, however, by the end of the survey, the study sample size of 299 represented more than one third (37%) of the 800 HIV-infected patients regularly receiving care at SHCH.
Survey definitions
Patient self-report defined risk factors for HIV infection, for example, describing all risks that might cause HIV infection, such as ever having visited sex workers, having multiple sexual partners, or engaging in unsafe injection practices. Unsafe medical injections referred to health medication injections done without the proper use of sterilized syringes in impoverished clinics. Illicit drug use was defined as someone who injected heroin or other similar drug. Blood transfusions were also considered a risk factor for HIV infection, and this information would be collected if the patient reported a history of blood transfusion before 1993. Having ever visited a sex worker was defined as a male patient having had sex with a woman who exchanged sex for money. Multiple sexual partners was defined as a heterosexual person who had more than one partner and did not pay for sex. History of sexually transmitted diseases (STDs) was based on patient report and involved symptoms of genital ulcer, discharge, warts, or lymphadenitis prior to their HIV infection.
Clinical definitions
Weight loss of more than 10% from baseline was calculated by subtracting the patient's reported weight prior to testing HIV positive and the patient's weight at first hospital visit. Prolonged fever was defined by intermittent or continuous body temperature higher than 38.5°C and lasting 3 weeks or more. AIDS-related OIs and conditions were based on clinical findings at the hospital visit. In some cases, OIs were diagnosed based on standard laboratory data or radiographic imaging. For example, smear-positive pulmonary tuberculosis (PTB) was diagnosed when patient sputum smear was positive for acid fast bacilli (AFB) in at least two specimens. 9, 10 Abdominal lymphadenitis was diagnosed based on the results of abdominal ultrasound that showed retroperitoneal and mesenteric adenopathy with node diameters greater than 1.5 cm. 11 PCP was diagnosed based on diminished oxygen saturation in the blood and diffuse bilateral pulmonary infiltrates in the chest x-ray, and other causes of pneumonia were excluded. 12 Other lung infections were diagnosed based on the chest x-ray appearance and results of sputum Gram's stain. 13, 14 Cryptococcal meningitis was diagnosed when Chinese-ink stain was positive on cerebrospinal fluid. 15 Sociodemographic data, as well as health history and HIV risk factor information were also collected, including age, gender, marital status, occupation, year of HIV testing, STDs, having ever visited sex workers, unsafe medical injections, illicit drug use, and men engaging in sex with other men.
Statistical analysis
Contingency tables were generated for comparison of outcomes across genders and sites of patient care. The main outcome in the analysis was weight loss of more than 10% and AIDS-related OIs and conditions. Multivariate logistic regression models were fit to identify the risk factors for weight loss of more than 10% from baseline. All significant results at levels lower or equal to 0.1 in bivariate analysis were entered into the model. The odds ratio (OR) was used to interpret the strength of association. The p value Յ 0.05 of 2 was considered statistically significant. The data was imported from Epi Info version 6 and analyzed in SAS Windows version 8.2 (SAS Institute Inc., Cary, NC) and analyzed at Brown University, Providence, Rhode Island.
RESULTS
Patient demographics and risk factors for HIV-1 infection
The majority of patients were men (64%), who had a mean Ϯ standard error (SD) age of 33 Ϯ 7 years, compared to women's mean age of 32 Ϯ 8 years. Nearly half (49%) of patients were rural residents, and men and women resided equally in rural areas (Table 1) . More than one third of men reported being soldiers or in the police force, while half of women were housewives. Men were more likely to self-identify as laborers compared to women; and, in contrast, women were more likely to identify themselves as farmers compared to men. Few women (5%) reported to either be a female sex worker or a beer promotion girl and these were categorized in the "other occupation" group.
Male patients reported ever having a sexually transmitted disease (STD) five times more frequently than female patients (OR ϭ 5.4; p Յ 0.001). CD4 counts were not available at the hospital until 2003. Therefore no CD4 data is presented in Table 1 .
In Table 2 , the majority of men reported a history of visiting sex workers prior to their testing HIV positive. Men were more likely to ever have had multiple sexual partners compared to women (p ϭ 0.009). The proportion of unsafe medical injections was higher for women compared to men, but this was not statistically significant. In this survey, none of the men reported a spouse with HIV infection, but one of five women said their spouse was HIV positive (p Յ 0.001).
Symptoms
The most frequent symptom was prolonged fever (83%), followed by chronic diarrhea (55%), fatigue (55%), and chronic cough (53%). HIV-infected male patients were more likely to report a longer length of illness than female patients (p ϭ 0.008, Table 3 ). Prolonged fever was reported almost twice as often among male patients as in female patients (OR, 1.8; p ϭ 0.05). Men had 1.7 times the odds of having night sweats compared to women (p ϭ 0.03). Inpatients with AIDS were more likely to report chronic cough (OR, 2.6; p ϭ 0.002), night sweats (OR, 1.8; p ϭ 0.04), and dry cough (OR, 2.6; p ϭ 0.002) than those seen at the HIV clinic. In this study, the majority of patients (80%) presented with weight loss of more than 10% from baseline.
AIDS-related OIs and conditions
The most frequent opportunistic infection was TB (40%), followed by PCP (16%), other lung infections (6%), and bacterial meningitis SOK ET AL. 372 (5%). Oral candidiasis was diagnosed in many patients (65%). More than two thirds (72%) of the patients were diagnosed with two or more concurrent OIs or conditions. Table 4 illustrates AIDS-related OIs and conditions stratified by gender and site of patient care. Males were twice as likely to be diagnosed with abdominal lymphadenitis as females (OR, 2.1; p ϭ 0.03). Additionally, male patients were diagnosed three times as often with two or more concurrent OIs or conditions as compared to female patients (OR, 2.9; p Յ 0.001).
Inpatients were twice as likely to be diagnosed with TB compared to outpatients at the HIV clinic (OR, 2.3, p ϭ 0.004). In particular, smear negative PTB was much more likely to be diagnosed among inpatients than outpatients (OR, 5.8, p Յ 0.001).
Multivariate analysis
Weight loss of more than 10% from baseline was strongly associated with the number of OIs and conditions in a dose-response manner ( 
DISCUSSION
This is the first study in Cambodia aimed at comparing symptoms and OIs by gender and site of care among patients with HIV. Mean ages of men and women were not different and are similar to other studies in Cambodia and India. 7, 16 Most of the patients were males, which is also consistent with previous studies in Cambodia. 7, 17 More than one third of the men were soldiers or in the police force. This is not surprising, because national survey data identifies these as high-risk professions. 18 The spread of HIV infection within marriages in Cambodian families is reflected in the findings that half of the women were housewives. Interestingly enough, it was found that one third of the men and one of five women in this survey were either laborers or farmers. Although there are limited prior reports pointing out this issue in Cambodia, these findings suggest the epidemic has also spread into rural areas.
Based on a national report, HIV prevalence among female sex workers was estimated at 31.5% in 2000. 19 In the same year, a further study indicated that HIV prevalence among rural female sex workers in Cambodia was 42%. 20 In contrast, this analysis reveals that only a few women reported that they were sex workers or beer promotion girls. This finding is similar to a prior Cambodian study. 17 Chances are these women returned to their SOK ET AL. 374 hometowns while they were sick or that they failed to report stigmatized activities.
In this study, motor-taxis drivers were not specifically identified because many motortaxis drivers have another primary occupation and work as motor-taxi drives to supplement their income when they are free. 21 Motor-taxis drivers are internally mobile populations with sporadically available disposable incomes who temporally reside in the city for work. They may visit their family 3-5 five times per year and bring some savings to support the family. The results from the 1999 national Behavioral Surveillance Survey (BSS III), revealed that 31% of motor-taxi drivers visited female sex workers in the preceding month. 22 These sociodemographic results indicate that in the future the HIV epidemic in Cambodia has the potential of further generalization. It is necessary to create HIV-preventive strategies to address male bridging behavior between sex workers, otherwise HIV will spread to their wives.
The two most common risk factors for HIV infection in men are visiting sex workers or having multiple sexual partners. These findings confirm that heterosexual contact is the main route for HIV infection in Cambodia. 18 Another risk factor for HIV infection is unsafe medical injections (27% versus 33%, in men and women, respectively). The results of this study provide evidence that health beliefs, cultural norms, as well as the health care structures in Cambodia need to be improved. 23 A recent study in Cambodia found 40% of survey population received one or more injections within the previous 6 months. This study concludes that Cambodia has one of the world's highest rates of overall injection usage. 24 In fact, in poor countries such as Cambodia in which the health care system is still limited, many sick patients tend to get unnecessary injections at unqualified clinics. Primary health care networks need to be strengthened in order to prevent further HIV infection among the general population.
In this analysis almost 1 of 5 female patients reported an HIV-positive husband. However, none of the male patients reported a positive female partner. These findings suggest that the primary pathway for HIV infection in Cambodia is from sex workers to male client and last to the male's female spouse. The results of this analysis reveal that illicit drug use is an uncommon risk factor for HIV infection at that time. Also, men having sex with men were not identified as a risk factor in this study. These results highlight similar risk factors for HIV infection in Thailand but different from Vietnam. 25, 26 The study also reveals few differences in symptoms between men and women. Chronic cough, night sweats, and dry cough were more frequent among inpatients. This is likely the result of hospital criteria for admission, such as TB.
Weight loss associated with HIV infection has been associated with increased risk of morbidity and mortality and disease progression. 27, 28 Weight loss of 10% or more from baseline or from the previous visit was significantly associated with a fourfold to sixfold increase in mortality compared to maintenance or gaining of weight. 27 Weight loss has also been shown to increase the risk of individual OIs in HIV-positive patients by between 61% and 176%. 29 In our analysis, the number of OIs or conditions was clearly associated with weight loss more than 10% from baseline ( Table  5 ). The majority of the subjects had weight loss of more than 10% from baseline as well. This result highlights the issue of patients delaying care even though they were at an advanced stage of the disease. This finding also indicates most of these patients would experience a high rate of mortality if ART is not made available to them. Furthermore, the result underlines that 80% of the subjects presented with weight loss of more than 10% from baseline. This places them in stage III of the World Health Organization (WHO) AIDS staging scheme, making them candidates for antiretroviral therapy. HIV physicians in Cambodia need to be aware that where CD4 testing may not be available 30, 31 weight loss of more than 10% from baseline among HIV-positive patients is a useful tool for HIV staging. A prior Cambodian study also indicated that 90% of admitted patients with AIDS had CD4 count less than 200, which also indicates that these subjects were in stage III to IV of the disease. 7 In this analysis, more than two thirds of the patients had two or more OIs or conditions and that the majority had advanced AIDS at the time they first sought medical care at the hospital. These findings highlight the great need to improve the overall access of care as well as the referral system and routine testing for those who test positive.
The majority of study subjects had two or more OIs or conditions and compared to women more men had multiple diagnoses. This is not surprising because it is likely that men in Cambodia are infected first through commercial sex workers, and subsequently transmit the infection to their wives. Therefore, men are probably infected for longer periods of time, have lower CD4 counts, and progressed further with more OIs. Women, on the other hand, may be diagnosed earlier with symptomatic illness, because of a husband who is sick or may have already died from AIDS.
In Cambodia the estimate of all forms of TB is 963 per 100,000 population and approximately 64% of the general population is infected with TB. 32 In 2000, it was estimated that at least 108,000 persons were TB/HIV coinfected, therefore the HIV surveillance data from that interval indicated that 6.6% of TB patients were HIV coinfected. 33 TB was the most frequent OI in this survey, which is similar to studies conducted in India, Thailand, and Malaysia. 16, 34, 35 Compared to previous studies in Cambodia, 7, 17 it was found that abdominal lymphadenitis, diagnosed by ultrasound, was a common presentation for TB in the country. Another study conducted at our hospital also found this to be true. 36 A study in Thailand reported Mycobacterium tuberculosis in 57% of patients with AIDS using abdominal ultrasound guided by fine-needle aspiration. 37 In Cambodia, further studies are needed to confirm these findings.
The differences in smear-negative PTB by sites of care reflect patterns of referral for patients with AIDS. Because of the lack of isolation rooms in the hospital those suspected of PTB or diagnosed with smear-positive PTB are usually referred to other health facilities for care. In this study, the prevalence of smear positivity among PTB patients (17/56; 30% patients) was lower than in a previous report by Kimerling et al. 38 (71% of patients). These differences may be related to different techniques used to diagnose TB in the two settings. For example, Kimerling's survey performed fluorochrome staining, and then all positive smears were confirmed by the Ziehl-Neelsen methods for acid fast bacilli (AFB), while the hospital laboratory in this study only used direct ZiehlNeelsen methods for AFB.
PCP was the second most frequent OI (16% patients). This finding is similar to those in other developing countries, 35, 39 but much lower compared to developed countries. 6 Because of a lack of laboratory tests in the hospital, this study had a limited capacity to diagnose certain lung diseases. For example, we identified no cases of Penicillium marneffei, although this is known to be a major OI in North and northeastern Thailand. 40, 41 The prevalence of this and other endemic fungi in Cambodia has not been determined. The insensitivity of performing sputum Gram's stain without culture probably resulted in the misdiagnosis or misclassification of other lung infections (6%) from bacterial pathogens. Further studies to determine the causes of lung diseases among patients with AIDS should be investigated in Cambodia.
The low prevalence (4%) of cryptococcal meningitis in this study can be explained by a limited capacity for hospitalization at that the time. Many cryptococcal meningitis patients were referred to other settings for care. As a result of known bias, cryptococcal meningitis was not included in Table 4 .
In conclusion, the HIV epidemic in Cambodia has spread to many Cambodian families and many rural areas. HIV-positive men were much more likely to visit sex workers. Sex worker contact was by far the primary risk factor in men. There were only a few symptoms and AIDS-related OIs that were different between men and women, and between inpatients and outpatients. Many HIV-infected patients in this study presented with weight loss of more than 10% from baseline, which was strongly associated with the number of OIs or conditions in dose-response manner. Results also revealed that many patients were diagnosed with two or more concurrent OIs or conditions. In addition, results highlighted TB as the predominant OI among HIV-positive patients and abdominal lymphadenitis as a common presentation for TB in Cambodia.
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